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Tennessee
Lisa W. Alexander1, Anthony L. Witcher2, and
Fulya Baysal-Gurel2,3
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SUMMARY. Witchhazel (Hamamelis sp.) cultivars are now available in an array of
forms and flower colors, including several native, pollinator-friendly cultivars.
However, little is known about response of witchhazel cultivars to powdery mildew
(Podosphaera biuncinata) or the growth and flowering characteristics of witchhazel
cultivars in a nursery field production setting. To provide growth, flowering, and
disease incidence data to nursery growers, a cultivar trial including 23 cultivars of
witchhazel representing five species was planted Apr. 2016 in McMinnville, TN.
Plant growth, flowering density, length of bloom, and foliar disease incidence were
evaluated over three growing seasons between May 2016 and Oct. 2018. ‘Zuccar-
iniana’ japanese witchhazel (H. japonica) and ‘Sunglow’ common witchhazel (H.
virginiana) showed the greatest height increase during the trial, and ‘Sunglow’ also
added the most width during the trial. Cultivars with negative height or width
growth included Sweet Sunshine chinese witchhazel (H. mollis) and hybrid witch-
hazels (H. ·intermedia) Aphrodite, Twilight, and Barmstedt Gold. Ten of the 23
cultivars experiencedwinter injury in the form of stem necrosis. Root crown sprouts
were observed for all cultivars at least once during the trial. ‘Wisely Supreme’ chi-
nese witchhazel had the longest bloom period, followed by ‘Westerstede’ and
‘Twilight’ hybridwitchhazels, whereas ‘Quasimodo’ vernal witchhazel (H. vernalis)
had the greatest density of flowers. The hybrid witchhazel cultivars Aphrodite,
Nina, and Arnold Promise and the common witchhazel cultivars Green Thumb and
Sunglow were resistant to powdery mildew under trial conditions in all 3 years.
‘Twilight’ and ‘Barmstedt Gold’ hybrid witchhazel, ‘Little Suzie’ common witch-
hazel, ‘Wisley Supreme’ chinese witchhazel, and ‘Shibamichi Red’ japanese witch-
hazel were moderately resistant to powdery mildew.
W
itchhazels are represented
by about six species distrib-
uted across temperate re-
gions of North America and Asia
(Leonard, 2006; Wen and Shi,
1999). Although as many as 15 spe-
cies have been reported (Wiersema,
2017), such as southern witchhazel
(Hamamelis macrophylla) and mexi-
can witchhazel (H. mexicana), mor-
phological and phylogenetic analyses
support a monophyletic clade of
witchhazels with six species (Li
et al., 2000). Witchhazels are large
shrubs or small trees bearing charac-
teristically narrow, strap-like flower
petals and capsulate fruit that co-
occurs with flower buds and flowers.
North American species include ver-
nal (or ozark) witchhazel, which is
found in the Ozark Mountains of
Oklahoma, Missouri, and Arkansas,
and in Texas; common witchhazel,
which is widely distributed in rich but
dry woodlands from southern Canada
into the eastern and central United
States; and bigleaf witchhazel (H.
ovalis), a new species represented by
a few populations in Mississippi and
Alabama (Leonard, 2006). Vernal
witchhazel is smaller than common
witchhazel and is grown as an orna-
mental in the U.S. Department of
Agriculture (USDA) Hardiness Zones
3 to 8 (U.S. Department of Agricul-
ture, 2012). It flowers December to
March and has fragrant, orange–red
flowers. Common witchhazel is a
medium to large shrub producing
lemon–yellow flowers from October
to December. Bigleaf witchhazel is
a large-leafed, creeping shrub pro-
ducing orange–red flowers.
Asian witchhazel species include
chinese witchhazel and japanese witch-
hazel. Chinese witchhazel is a small,
rounded shrub native to central China,
whereas japanese witchhazel is a low,
spreading, or vase-shaped shrub dis-
tributed throughout Japan. A superior
open-pollinated seedling from a chi-
nese witchhazel observed by the
Arnold Arboretum (Boston, MA)
proved to be a hybrid between chi-
nese and japanese witchhazel, and
in 1963 the first hybrid witchhazel,
‘Arnold Promise’, was registered
(Gapinski, 2014). This hybrid com-
bined the dense, yellow blossoms
of chinese witchhazel with the
cold-hardiness, larger petals, and
less winter leaf retention of japanese
witchhazel. Due to the variety of
form and color, and a longer flower-
ing period, most named witchhazel
cultivars are hybrid witchhazel. Of
186 named cultivars, 106 are hybrid
witchhazel. ‘Arnold Promise’ hybrid
witchhazel remains a garden standard
(Dirr, 2009); other notable hybrid
witchhazel cultivars include Barm-
stedt Gold, Jelena, Primavera, and
Westerstede (Gapinski, 2014).
Production and adoption of
witchhazel often is hampered by pro-
duction difficulties and a displeasing,
irregular, open form of many cultivars
in the landscape. Seedling rootstocks
are used for bud-grafting of desired
cultivars, and rootstock selection is
limited by the tendency of witchhazel
to produce sprouts from the root
collar. Other limitations of witchha-
zel, especially common witchhazel,
include leggy, spreading forms, pre-
vious season’s foliage retention dur-
ing flowering, and susceptibility to
foliar diseases such as powdery mil-
dew and phyllosticta leaf spot (Phyl-
losticta hamamelidis) in nursery
production in the eastern and south-
eastern United States. Considerable
improvement is warranted for quality
Units
To convert U.S. to SI,
multiply by U.S. unit SI unit
To convert SI to U.S.,
multiply by
0.3048 ft m 3.2808
3.7854 gal L 0.2642
2.54 inch(es) cm 0.3937
0.5933 lb/yard3 kgm–3 1.6856
0.0254 mil(s) mm 39.3701
28.3495 oz g 0.0353
(F – 32) O 1.8 F C (C · 1.8) + 32
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and abundance of flower and the ab-
sence of foliage during the flowering
period (Dirr, 2009). The objective of
this study was to compare growth,
flowering, and powdery mildew disease
related responses of 23 witchhazel cul-
tivars representing five species for nurs-
ery production and landscape value in
Tennessee.
Materials and methods
Twenty-three cultivars of witch-
hazel representing five species were
chosen to evaluate and demonstrate
the diversity of growth and flowering
characteristics of cultivars available in
the trade (Table 1). Source plants
were purchased from commercial
nurseries between 2012 and 2014
and bud-grafted onto vernal witch-
hazel seedling rootstock. Grafted
plants were maintained in 7-gal pots
in an unheated coldframe covered in
60% shade at the Otis L. Floyd Nurs-
ery Research Center in McMinnville,
TN. Growing media consisted of pine
bark amended with 6.6 kgm–3 19N–
2.1P–7.4K controlled-release fertil-
izer (Osmocote Pro; ICL Specialty
Fertilizers, Dublin, OH), 0.6 kgm–3
micronutrient fertilizer (Micromax;
ICL Specialty Fertilizers), 0.6 kgm–3
iron sulfate, and 0.2 kgm–3 Epsom
salts. Plants received additional 70 g
of 19N–2.1P–7.4K controlled-release
fertilizer in April and July every year
until transplanting into the field.
Containerized plants were irrigated
for 3 min twice per day in June and
for 4 min twice per day in July using
micro bubbler emitters installed on
short stakes.
The cultivar trial was planted 27
Apr. 2016 in a randomized complete
block design with three blocks (rows)
and one replicate per cultivar per
block. Plants were spaced 12 ft within
the row and 12 ft between rows. A
vegetation free strip (3 ft wide) was
maintained within each row with her-
bicide applications as needed and
Table 1. Witchhazel species and
cultivars represented in
a McMinnville, TN, field trial from
2016 to 2018. All plants were
purchased from commercial sources
and bud grafted onto rootstock of
vernal witchhazel.
Species Cultivar
Japanese witchhazel Shibamichi Red
Japanese witchhazel Zuccariniana
Chinese witchhazel Sweet Sunshine
Chinese witchhazel Wisley Supreme
Vernal witchhazel Amethyst
Vernal witchhazel Quasimodo
Vernal witchhazel Red Imp
Common witchhazel Green Thumb
Common witchhazel Little Suzie
Common witchhazel Sunglow
Hybrid witchhazel Aphrodite
Hybrid witchhazel Arnold Promise
Hybrid witchhazel Barmstedt Gold
Hybrid witchhazel Diane









Table 2. Weather variables recorded using a weather station (WatchDog 2700;









2016 May 22.9 11.6 3.9
June 30.3 18.8 19.8
July 25.1 16.4 13.2
Aug. 31.3 21.4 11.6
Sept. 29.7 17.3 4.5
Oct. 25.3 11.5 (3.4)y 1.9
Nov. 17.0 2.7 (–5.0)y 8.7
Dec. 5.7 –1.8 (–7.2)y 21.2
2017 Jan. 12.1 3.4 (–15.0)y 12.9
Feb. 14.4 2.7 (–7.2)y 6.6
Mar. 17.5 4.2 (–6.1)y 16.9
Apr. 24.2 11.6 (2.8)y 23.4
May 25.6 14.8 15.0
June 28.3 17.7 8.7
July 30.5 20.7 12.6
Aug. 28.3 19.0 21.5
Sept. 25.5 15.2 10.2
Oct. 22.5 14.9 (–1.7)y 13.7
Nov. 14.8 4.9 (–2.8)y 9.1
Dec. 9.3 –0.9 (–10.0)y 12.6
2018 Jan. 4.7 –4.9 (–16.1)y 5.4
Feb. 14.1 4.2 (–7.8)y 23.5
Mar. 13.7 3.2 (–4.4)y 16.2
Apr. 14.1 3.9 (–1.7)y 12.8
May 26.8 16.3 7.3
June 29.3 19.7 19.7
July 30.3 20.7 9.4
Aug. 24.5 16.5 13.3
Sept. 26.1 15.9 27.9
Oct. 20.5 10.2 4.9
zC = (F – 32) O 1.8, 1 cm = 0.3937 inch.
yThe absolute minimum temperature during a given calendar month.
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rows were separated by an 8-ft grass
strip. Plants were top-dressed with 72
g of 19N–2.1P–7.4K controlled-re-
lease fertilizer in Aug. 2016 and Apr.
and Aug. 2017 and 2018. In 2016,
plants were irrigated every 2 weeks
using drip irrigation (drip tape 5/8
inch diameter, 8 mil thick, 12 inches
emitter spacing) during the growing
season (May through August) when
<1.3 cm rainfall was recorded during
the previous 2-week period. Plants
did not receive supplemental irriga-
tion in 2017 or 2018.
Plants were measured for growth
(height and width) in May 2016, and
May and Oct. 2017 and 2018. Shoot
height was measured to the tallest
node with foliage. Plant width was
measured at the widest point and
perpendicular to the widest point of
each plant. For each measurement
date, an average width measurement
was calculated as: [(width at widest
point + width perpendicular)O 2]. A
reduction in height or width between
seasons indicates shoot tip dieback.
Root crown sprouts present at the
base of each plant were counted and
removed once in 2017 and once in
2018. Presence or absence of flowers
was noted biweekly from 1 Oct. 2016
to 1 May 2017 and from 1 Oct. 2017
to 1 May 2018. One primary, west-
facing branch on each plant was
marked with flagging tape. Flower
number was counted on the flagged
branch of each plant biweekly from 1
Oct. 2016 to 1 May 2017. Presence
or absence of foliage was recorded 14
Apr. and 21 Nov. 2017 and 18 Apr.
2018.
The severity of powdery mildew
was evaluated weekly from 20 Sept. to
4 Oct. 2016; 4 to 22 Sept. 2017; 28
Aug. to 11 Sept. 2018 using a scale of
0% to 100% foliage area affected. The
area under the disease progress curve
(AUDPC) was calculated according
to the formula:
P
{[(xi + xi–1)/2](ti –
ti–1)} where xi is the rating at each
evaluation time and (ti – ti–1) is the
number of days between evaluations.
Maximum and minimum tem-
peratures and rainfall amounts were
monitored using a weather station
(WatchDog 2700; SpectrumTechnol-
ogies, Aurora, IL) at the Otis L. Floyd
Nursery Research Center throughout
the trial (Table 2).
Data analysis was performed using
SAS software (version 9.4 for Win-
dows; SAS Institute, Cary, NC). The
general linearmodel procedure (PROC
GLM) was used to partition variance
in height, width, spread, number of
root crown sprouts, number of flowers,














































































































































































































































































































































































































































































































































































































































































































































































































































Fig. 1. Growth increase of witchhazel species ordered by decreasing height gain in
a McMinnville, TN, field trial from 2016 to 2018. Error bars represent SD; 1 cm =
0.3937 inch.
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AUDPC to sources attributable to
species or cultivar and error. Constancy
of residual variance was checked using
the Brown–Forsythe test. All variables
satisfied analysis of variance assump-
tion. The error normality assumptions
were verified graphically. Means for
each cultivar were compared using
Fisher’s least significant difference test
with an a = 0.05 significance level.
Results
Initial height for witchhazel spe-
cies ranged from 139.3 ± 25.5 cm
(mean ± SD) for hybrid witchhazel to
104.4 ± 23.8 cm for common witch-
hazel (Table 3). Similarly, hybrid
witchhazel and chinese witchhazel
were the widest species, whereas com-
mon witchhazel and vernal witchha-
zel were the narrowest. By the end of
the trial, hybrid witchhazel was the
widest but there were no significant
differences in width among species
(Table 3). Common witchhazel
showed the largest increase of both
height and width growth during the
trial, whereas chinese witchhazel had
the least height and width increase
(Fig. 1).
Initial heights of cultivars varied
greatly, from 188.0 ± 10.1 cm for
(‘Twilight’ hybrid witchhazel) to
88.7 ± 8.3 cm (‘Sunglow’ common
witchhazel; Table 4). Ten of the 23
cultivars experienced winter injury in
the form of stem necrosis, as reflected
in height reduction between May
2016 and 2017. Chinese, japanese,
and hybrid witchhazel all had cultivars
with winter injury. Cultivars of com-
mon and vernal witchhazel were not
reduced in height during the same
time period (Table 4). By the end of
the trial, ‘John’ and ‘Diane’ hybrid
witchhazels, and ‘Zuccariniana’ japa-
nese witchhazel were tallest, whereas
‘Barmstedt Gold’ hybrid witchhazel,
‘Red Imp’ vernal witchhazel, and
‘Little Suzie’ common witchhazel
were the shortest (Table 4). ‘Zuccar-
iniana’ japanese witchhazel and ‘Sun-
glow’ common witchhazel showed
the greatest height increase during
the trial. ‘Sunglow’ also added the
most width during the trial (Fig. 2).
Cultivars with negative height or width
growth included Sweet Sunshine, Aph-
rodite, Twilight, and Barmstedt Gold
(Fig. 2).
Root crown sprouts were ob-
served for all cultivars at least once
during the trial (Table 5). Many more
sprouts were observed in 2018 than
2017, likely due to the increased
establishment of the plants. In 2017,
chinese witchhazel cultivars produced
significantly more sprouts than any
other species. In 2018, common
witchhazel had the lowest number
of root crown sprouts, with the num-
ber of sprouts being 1.5 to 3.2 times
less than the other species. (Table 5).
Cultivars producing the fewest root
crown sprouts were Amethyst vernal
witchhazel and Little Suzie common
witchhazel, whereas Wisley Supreme
chinese witchhazel and Early Bird
hybrid witchhazel consistently had
the most sprouts (Table 5).
Length of bloom period was
shortest for common witchhazel and
longest for hybrid witchhazel (Fig.
3). In general, vernal and common
witchhazel cultivars had a single
bloom period of 6 to 8 weeks in late
winter and fall, respectively. Cultivars
of chinese witchhazel had a single
bloom period of about 16 weeks
lasting from January to April. Hybrid
witchhazels either had a single short
bloom period (e.g., ‘John’ and ‘Pri-
mavera’), two short bloom periods
(e.g., ‘Barmstedt Gold’ and ‘Nina’),
or a single, long bloom period (e.g.,
‘Twilight’ and ‘Westerstede’; Fig. 3).
Cultivars with two bloom periods
often had a more dense floral display
in spring compared with fall. The
hybrid witchhazels ‘Twilight’ and
‘Westerstede’ bloomed continuously
from September or October to April
or May, with three or four peaks of
bloom density. ‘Diane’ hybrid witch-
hazel bloomed continuously from
Oct. 2016 to May 2017 but only
had a single short bloom period from
Feb. to Apr. 2018.
Vernal witchhazel cultivars pro-
duced the greatest density of flowers
during peak bloom. ‘Quasimodo’ had
the greatest density of flowers (with
a maximum of 1386 flowers on a sin-
gle flagged branch observed in Feb.
2017), followed by ‘Amethyst’ and
‘Red Imp’ (Fig. 3). ‘Little Suzie’
common witchhazel and ‘Wisley Su-
preme’ hybrid witchhazel also pro-
duced a high density of flowers during
their respective peak bloom period
(Fig. 3).
Powdery mildew appeared natu-
rally and disease pressure was low
until late August for all 3 years and
then slowly increased due to cool,
damp nights followed by warm, dry
days. There were significant differ-
ences among cultivars in severity of
powdery mildew as well as disease
progress (AUDPC) in all 3 years
(Table 6). ‘Green Thumb’ and
Fig. 2. Growth increase of witchhazel cultivars ordered by decreasing height
gain in a McMinnville, TN, field trial from 2016 to 2018. Error bars represent
SD; 1 cm = 0.3937 inch.
• August 2019 29(4) 511
‘Sunglow’ common witchhazel and
‘Aphrodite’, ‘Nina’, and ‘Arnold
Promise’ hybrid witchhazel were re-
sistant to powdery mildew (showed
no powdery mildew symptoms) un-
der trial conditions in all 3 years. A
cultivar was considered moderately
resistant if it developed the disease,
but disease severity was not sig-
nificantly different from unaffected
cultivars. ‘Twilight’ and ‘Barmstedt
Gold’ hybrid witchhazel, ‘Little
Suzie’ common witchhazel, ‘Wisley
Supreme’ chinese witchhazel, and
‘Shibamichi Red’ japanese witchhazel
were moderately resistant to powdery
mildew, with foliar ratings of 0.7%,
4.2%, 1.0%, 1.8%, and 2.0% foliage
affected in 2016; with foliar ratings of
0.8%, 3.3%, 1.0%, 1.8%, and 2.3%
foliage affected in 2017; with foliar
ratings of 2.3%, 2.0%, 1.5%, 1.0%, and
1.8% foliage affected in 2018, respec-
tively. ‘Primavera’ hybrid witchhazel
was moderately resistant to powdery
mildew with a foliar rating of 4.2%
in 2016, but the powdery mildew
severity slightly increased, with foliar
rating of 11.7% in 2017 and 2018.
Season-long disease progress (AUDPC)
was greatest in ‘Westerstede’ hybrid
witchhazel in 2016, 2017, and 2018
and ‘Quasimodo’ vernal witchhazel
only in 2016.
Discussion
In general, witchhazels are a
slow-growing group of plants that
are not widely available in the United
States. Nursery producers are reluc-
tant to grow witchhazel because they
require a long-term investment in
production space. Identifying witch-
hazel cultivars that grow faster, have
a longer bloom period, and have
fewer pest issues could have a positive
impact on availability and landscape
use. This trial was conducted in the
nursery production center of Tennes-
see, USDA Hardiness Zone 6b/7a
transition area, where plants often
experience both cold-damage during
winter and experience the disease/
insect pressures associated with warm
summers. Growth of popular and
long-flowering chinese and hybrid
witchhazel cultivars was hampered
by cold injury manifested as stem
necrosis. Common witchhazel showed
the largest increase of both height and
width growth during the trial, whereas
chinese witchhazel grew the least. This
is unsurprising, as chinese witchhazel is
the smallest of the witchhazel species
and considered the least cold-hardy
(Gapinski, 2014); its slow growth likely
reflects both its natural smaller size and
reduced fitness due to cold injury in
this trial.
‘Zuccariniana’ japanese witchha-
zel and ‘Sunglow’ common witch-
hazel showed the greatest height
increase during the trial; ‘Sunglow’
also added the most width during the
trial. Cultivars with negative height or
Table 5. Root crown sprouts of witchhazel species and cultivars in a McMinnville, TN, field trial from 2016 to 2018.
Observations
(no.)
Sprouts (no.) 22 Oct. 2017 Sprouts (no.) 2 Oct. 2018
mean ± SD
Species
Hybrid witchhazel 38 6.3 ± 1.5 b 11.6 ± 15.4 a
Japanese witchhazel 6 3.7 ± 3.7 b 25.2 ± 27.4 a
Chinese witchhazel 5 15.2 ± 4.0 a 19.4 ± 34.7 a
Vernal witchhazel 9 2.7 ± 3.0 b 13.7 ± 22.6 a
Common witchhazel 8 3.6 ± 3.2 b 7.9 ± 9.0 a
Cultivar
Amethyst 3 0.0 ± 0.0 c 0.7 ± 1.2 b
Aphrodite 3 6.0 ± 6.6 bc 3.7 ± 3.8 b
Arnold Promise 3 3.0 ± 3.0 c 6.7 ± 6.1 b
Barmstedt Gold 3 7.3 ± 4.5 bc 9.7 ± 9.5 ab
Diane 3 0.7 ± 1.2 c 8.0 ± 12.2 ab
Early Bird 2 15.0 ± 21.2 ab 22.5 ± 31.8 ab
Feuerzauber 3 3.5 ± 4.9 c 22.0 ± 22.6 ab
Green Thumb 3 2.0 ± 3.5 c 8.3 ± 7.2 ab
Jelena 3 3.0 ± 5.2 c 8.3 ± 13.6 ab
John 3 19.3 ± 14.4 ab 8.3 ± 3.8 ab
Little Suzie 2 3.5 ± 4.9 c 0.0 ± 0.0 b
Nina 3 0.7 ± 1.2 c 15.0 ± 26.0 ab
Primavera 3 12.3 ± 21.4 ab 8.0 ± 13.9 ab
Quasimodo 3 3.0 ± 5.2 c 21.3 ± 37.0 ab
Red Imp 3 5.0 ± 6.2 be 19.0 ± 17.3 ab
Shibamichi Red 3 3.7 ± 6.4 c 32.7 ± 40.5 a
Sunburst 3 7.0 ± 6.6 bc 23.3 ± 16.5 ab
Sunglow 3 5.3 ± 2.9 bc 12.7 ± 11.7 ab
Sweet Sunshine 2 3.5 ± 4.9 c 5.0 ± 7.1 b
Twilight 3 2.5 ± 3.5 c 1.0 ± 1.7 b
Westerstede 3 1.7 ± 2.9 c 17.7 ± 28.0 ab
Wisley Supreme 3 23.0 ± 18.2 a 29.0 ± 45.1 a
Zuccariniana 3 3.7 ± 6.4 c 17.7 ± 8.3 ab
zTreatment means within columns followed by different letters were significantly different (P £ 0.05). One-way analysis of variance was used to partition variance in number of
root crown sprouts to sources attributable to species or cultivar and error. Means for each cultivar were compared using Fisher’s least significant difference test with an a = 0.05.
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widthgrowth included Sweet Sunshine,
Aphrodite, Twilight, and Barmstedt
Gold. ‘Barmstedt Gold’ showed nega-
tive growth for both height and width.
Interestingly, ‘Barmstedt Gold’ began
the trial as a larger plant, but cold injury
and poor growth significantly reduced
its size.On the basis of the results of this
trial, Red Imp andLittle Suzie appear to
be true semidwarf cultivars.
There was large variation in
bloom period, especially among cul-
tivars of chinese and hybrid witch-
hazel. In general, vernal and common
witchhazel cultivars had a single
bloom period of 6 to 8 weeks in
spring and fall, respectively. One cul-
tivar of chinese witchhazel bloomed
continuously from October to May,
whereas the other chinese witchhazel
cultivar bloomed in spring only. All
cultivars of hybrid witchhazel bloomed
in spring; some also bloomed in
fall and some such as Twilight and
Westerstede bloomed continuously
from September or October to April
or May, with three or four peaks
of bloom density. ‘Diane’ hybrid
witchhazel displayed this continuous
bloom pattern from Oct. 2016 to
May 2017, but only had a single short
bloom period from Feb. to Apr.
2018. Variation in bloom in the hy-
brid cultivars may result from various
amounts of influence of the chinese
witchhazel parent relative to the jap-
anese witchhazel parent, or it could
be that all cultivars could have
a continuous bloom under favorable
environmental conditions.
Cultivars of vernal witchhazel
had the densest floral display of all
witchhazel species. However, the
flowers of ‘Quasimodo’, which aver-
aged more than 1300 per flagged
branch, were small, appressed and
not particularly colorful or attractive.
Similarly, the flowers of ‘Red Imp’
were appressed, muted in color, and
lacking in ornamental display. Aside
from vernal witchhazel cultivars, Lit-
tle Suzie common witchhazel and
Wisley Supreme chinese witchhazel
produced the densest floral displays.
All common witchhazel cultivars
dropped foliage before peak bloom
and all vernal witchhazel cutlivars
Fig. 3. Flowering period of witchhazel cultivars in a McMinnville, TN, cultivar trial. Asterisks (*) represent peak flowering
based on flower counts from one flagged branch of three replicates per cultivar. The meanmaximal number of flowers counted
in 2016 for each cultivar is displayed above the asterisk. Calendar year 2017 is shaded gray for clarity.
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reached peak bloom before spring leaf
out. Foliage and flowers comingled
during peak bloom period of the
other species.
This 3-year field trial is the first
long-term experiment designed to
assess powdery mildew severity of
witchhazel cultivars. Powdery mildew
infection resulted in a reduction in
aesthetic value, including the produc-
tion of fewer flowers of poorer qual-
ity, and reduced plant growth. Several
notable hybrid cultivars, including
Diane, Jelena, John, andWesterstede,
grew well in the trial but developed
severe powdery mildew infection. All
five species in the trial had at least one
cultivar that was completely resistant
(remained powdery mildew disease-
free) or moderately resistant (rela-
tively low disease severity) to powdery
mildew disease, indicating that resis-
tance is not species-dependent. Of
the five cultivars that remained dis-
ease-free, Sunglow showed the largest
growth increase during this field trial
followed by Nina, Green Thumb, and
Arnold Promise. Five other cultivars
with moderate resistance were identi-
fied, including Nina and Little Suzie,
which both had positive growth dur-
ing the trial. ‘Aphrodite’, ‘Barmstedt
Gold’, and ‘Twilight’ hybrid witch-
hazels were completely or moderately
resistant to powdery mildew but dis-
played negative growth values, indi-
cating cold damage. These cultivars
may be promising for growth in Zone
7 and warmer, where powdery mil-
dew disease is often a problem but
winter injury is less probable. Cur-
rently, little is known about the na-
ture of resistance of witchhazel
cultivars to powdery mildew. Several
factors, including cuticle thickness
(Heintz and Blaich, 1989), tissue
maturity (Salzman et al., 1998), host
defense mechanisms (Develey-Riviere
and Galiana, 2007), and pathogen
factors could play a role in resistance
and could be investigated in the
future.
The nursery industry in Tennes-
see and in the surrounding region is
valued at over $310 million, has
a $3.9 billion green industry impact,
and is ranked sixth in the nation for
nursery stock sold (US Department
of Agriculture, 2014). Uses of witch-
hazels are varied and numerous, in-
cluding essential oils, an ornamental
plant, astringent, and winter flowers.
It is a food source in early spring for
pollinators and a source of winter
food for wildlife. These attributes
make it an attractive value-added crop
for nursery producers in the south-
east. Witchhazel recommendations
for Tennessee nursery producers
based on growth rate, resistance,
and susceptibility of witchhazel culti-
vars to powdery mildew, and flower-
ing include Sunglow, common
witchhazel, Little Suzie common
witchhazel (semidwarf habit), Wisely
Supreme chinese witchhazel, and
Nina hybrid witchhazel. Sunglow
has the added benefit of rooting well
Table 6. Response of witchhazel cultivars to powdery mildew disease and disease progress in a McMinnville, TN, field trial
from 2016 to 2018.
Cultivar








Amethyst 11.7 ± 1.6 b-ey 148.8 ± 22.0 b-e 33.3 ± 1.6 a 449.2 ± 23.3 a 22.5 ± 1.4 c 236.3 ± 22.0 c
Aphrodite 0.0 ± 0.0 h 0.0 ± 0.0 i 0.0 ± 0.0 i 0.0 ± 0.0 h 0.0 ± 0.0 h 0.0 ± 0.0 g
Arnold Promise 0.0 ± 0.0 h 0.0 ± 0.0 i 0.0 ± 0.0 i 0.0 ± 0.0 h 0.0 ± 0.0 h 0.0 ± 0.0 g
Barmstedt Gold 4.2 ± 0.8 fgh 49.6 ± 11.6 f-i 3.3 ± 0.8 f-i 18.7 ± 2.9 gh 2.0 ± 6.4 gh 21.6 ± 6.4 fg
Diane 15.0 ± 0.0 bc 198.3 ± 5.8 bc 28.3 ± 3.3 ab 297.5 ± 26.7 b 15.0 ± 0.0 d 169.2 ± 15.4 d
Early Bird 16.7 ± 4.4 b 221.7 ± 64.9 b 8.3 ± 0.8 def 72.9 ± 2.9 fgh 12.5 ± 2.5 d 134.2 ± 29.1 de
Feuerzauber 9.2 ± 0.8 def 105.0 ± 17.5 def 13.3 ± 3.3 d 169.2 ± 46.6 de 20.8 ± 2.2 c 233.3 ± 23.8 c
Green Thumb 0.0 ± 0.0 h 0.0 ± 0.0 i 0.0 ± 0.0 i 0.0 ± 0.0 h 0.0 ± 0.0 h 0.0 ± 0.0 g
Jelena 6.7 ± 1.6 efg 87.5 ± 22.0 e-h 6.7 ± 0.8 e-h 58.9 ± 6.5 fgh 13.3 ± 2.2 d 151.7 ± 24.9 d
John 10.0 ± 2.8 cde 131.3 ± 38.1 cde 11.7 ± 1.6 de 122.5 ± 10.1 ef 6.7 ± 1.6 f 53.1 ± 12.8 fg
Little Suzie 1.0 ± 0.0 gh 8.8 ± 1.7 i 1.0 ± 0.0 i 12.3 ± 1.0 h 1.5 ± 0.5 h 15.8 ± 5.3 g
Nina 0.0 ± 0.0 h 0.0 ± 0.0 i 0.0 ± 0.0 i 0.0 ± 0.0 h 0.0 ± 0.0 h 0.0 ± 0.0 g
Primavera 4.2 ± 0.8 fgh 51.3 ± 9.0 f-i 11.7 ± 1.6 de 128.3 ± 15.4 ef 11.7 ± 3.0 de 125.4 ± 39.2 de
Quasimodo 35.0 ± 5.0 a 460.8 ± 64.9 a 21.7 ± 1.6 c 215.8 ± 5.8 cd 33.3 ± 1.6 b 373.3 ± 23.3 b
Red Imp 11.7 ± 10.9 b-e 92.8 ± 10.9 d-h 13.3 ± 1.6 d 163.3 ± 29.1 de 13.3 ± 0.8 d 137.1 ± 5.8 d
Shibamichi Red 2.0 ± 0.5 gh 26.8 ± 6.4 ghi 2.3 ± 1.3 ghi 32.7 ± 18.6 gh 1.8 ± 0.4 gh 20.4 ± 4.7 fg
Sunburst 9.2 ± 0.8 def 102.1 ± 2.9 d-g 7.5 ± 1.4 efg 70.0 ± 5.0 fgh 8.3 ± 1.6 ef 78.2 ± 18.7 ef
Sunglow 0.0 ± 0.0 h 0.0 ± 0.0 i 0.0 ± 0.0 i 0.0 ± 0.0 h 0.0 ± 0.0 h 0.0 ± 0.0 g
Sweet Sunshine 9.2 ± 3.0 def 110.8 ± 41.1 def 8.3 ± 1.6 def 88.7 ± 25.5 fg 15.0 ± 2.8 d 169.2 ± 47.7 d
Twilight 0.7 ± 0.1 h 3.5 ± 1.7 i 0.8 ± 0.1 i 5.3 ± 1.0 h 2.3 ± 0.1 gh 21.0 ± 4.4 fg
Westerstede 38.3 ± 4.4 a 490.0 ± 50.5 a 26.7 ± 6.6 bc 280.0 ± 97.4 bc 61.7 ± 1.6 a 740.8 ± 40.8 a
Wisley Supreme 1.8 ± 0.6 gh 22.8 ± 10.5 hi 1.8 ± 0.4 hi 18.1 ± 4.5 gh 1.0 ± 0.0 h 8.8 ± 1.7 g
Zuccariniana 13.3 ± 1.6 bcd 166.3 ± 26.2 bcd 9.2 ± 0.8 de 71.8 ± 3.6 fgh 5.8 ± 0.8 fg 47.3 ± 8.7 fg
F 25.67 24.96 25.06 20.91 95.17 67.77
df 22 22 22 22 22 22
P <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
zDisease ratings and area under the disease progress curve (AUDPC) were based on percentage of foliage area affected.
yTreatment means within columns followed by different letters were significantly different (P £ 0.05). One-way analysis of variance was used to partition variance in AUDPC to
sources attributable to cultivar and error. Means for each cultivar were compared using Fisher’s least significant difference test with an a = 0.05.
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from cuttings, indicating that it could
be grown as a cultivar on its own
roots rather than grafted (Alexander
et al., 2018). Witchhazel cultivars
with resistance to powdery mildew
disease but poor growth in this trial
may have production potential in
Southeastern growers in the U.S.
Department of Agriculture Hardiness
Zone 7 and warmer. Research re-
garding production timelines and
practices is ongoing. These results
should aid in the adoption and pro-
duction of witchhazel by southeast-
ern nursery producers.
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